Sgs1 and Sae2 promote telomere replication by limiting accumulation of ssDNA.
In budding yeast, DNA ends are processed by the consecutive action of MRX/Sae2 and two redundant pathways dependent on Sgs1/Dna2 and Exo1, and this processing is counteracted by Ku heterodimer. Here we show that DNA end resection by Sae2 and Sgs1 is dispensable for normal telomere maintenance by telomerase. Instead, these proteins facilitate telomere replication and limit the accumulation of single-strand DNA (ssDNA) at replication fork pause sites. Loss of Sae2 and Sgs1 drives selection for compensatory mutations, notably in Ku, which are responsible for abrupt telomere shortening in cells lacking Sae2 and Sgs1. In telomerase-negative cells, Sae2 and Sgs1 play non-overlapping roles in generating ssDNA at eroded telomeres and are required for the formation of type II survivors. Thus, although their primary function in telomerase-positive cells is to sustain DNA replication over the sites that are prone to fork pausing, Sae2 and Sgs1 contribute to telomere resection in telomerase-deficient cells.